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1. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

as published 

filed with telefax on 21 .05.2004 
filed with telefax on 04.06.2004 

Claims, Numbers 

1 -36 filed with telefax on 04.06.2004 

Drawings, Sheets 

1/4-4/4 as published 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. . 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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Description, Pages 

1, 5, 7, 13-15, 18 

2, 4, 6, 8, 10-12, 16, 17 

3, 9 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/IS 03/D001 2 



5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
SI claims Nos. 22,23 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

13 the description, claims or drawings (indicate particular elements below) or said claims Nos. 22,23 are so 
unclear that no meaningful opinion could be formed (specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply, with the Standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-21,24-36 

No: Claims 

Inventive step (IS) Yes: Claims 1-21,24-36 

No: Claims 

Industrial applicability (IA) Yes: Claims. 1-21,24-36 

No: Claims 

2. Citations and explanations 
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1 Prior Art 

Reference is made to the following documents: 

D1 : US 2002/0291 09 A1 (TSOI LEO S C ET AL) 7 March 2002 (2002-03- 

07) 

D2: US 2001/047244 A1 (HARRISON CHRISTOPHER G ET AL) 29 

November 2001 (2001-11-29) 
D3: ' EP-A-0 545 636 (NAVSYS CORP) 9 June 1993 (1993-06-09) 
D4: US-A-6 005 513 (HARDESTY W MARK) 21 December 1999 (1999-12- 

21) 

D5: US-A-6 1 1 5 655 (EVANS PAUL H ET AL) 5 September 2000 (2000-09- 

05) 

D6: EP-A-1 1 58 273 (DATA TEC CO LTD) 28 November 2001 (2001-1 1 - 

28) 

D7: US-A-5 787 384 (JOHNSON GREGORY BENGT) 28 July 1 998 (1 998- 

07-28) 

D8: US-A-6 064.970 (HEINEN JOHN PATRICK ET AL) 16 May 2000 (2000- 

05-16) 

D9: US-A-5 736 962 (TENDLER ROBERT K) 7 April 1 998 (1 998-04-07) 

D1 0: US-A-4 402 049 (GRAY JACK) 30 August 1 983 (1 983-08-30) 

D1 1 : WO 98/431 92 A (SCIENTIFIC ATLANTA) 1 October 1 998 (1 998-1 0-01 ) 

2 Summary 

2.1 No opinion could be established on claim 22 and 23, as this claim is massively 
unclear. Further,. claims 22, 26, 30-31 and claim 34 are also not clear, thus not 
meeting the requirements of Article 6 PCT. 

2.2 Claims 1^21 and 24-36 are novel and inventive within the meaning of Article 
33(2)(3) PCT, and therefore meet the requirements of Article 33(1) PCT. ■ : 
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Re Item HI 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

3 Claims 22 and 23 

Claim 22, claiming the moving object to be an airplane, seems to be depending on 
other claims, but it is not stated in the documents on file on which claims this 
claim is depending. The same reasoning will be applied to claim 23, which is 
dependent on claim 22. Consequently, an opinion cannot be established on these 
two claims. - 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

4 Novelty and Inventive Step 

4.1 Independent Claim 26 

The document D1 discloses (the references in parentheses applying to this 
document): 

1) a registration system for determining a track record of a moving object by 
determining at least one characteristic property of the object ("(•■.) a vehicle 
operation and position recording system (...)", [0002]), the system comprising 

2) means for receiving at least three GPS coordinates, each of the coordinates 
comprising the current position of the moving object ant the current time, at 
which the moving object is at the current position ("... utilizing a global 
positioning system", [0002]); 

3) means for storing said coordinates data in a coordinates data storage means 
("(...) records positional and operational data of the vehicle. The recording 
device includes a GPS receiver, a control unit and a storage deice", [0005]); 

4) utilizing the at least three GPS coordinates data for determining said at least 
one characteristic properties of the moving object ("(...) provides in-vehicle 
recording device with such status and operational information as vehicle 
velocity, distance travelled, amount of fuel remaining and engine 
temperature. ",[001 8]); \ 

5) and thereby obtaining a track record for the moving object (implicit); 
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6) wherein said track record comprises information related to: 

direction of movement 
velocity 

("Based on the time difference between positions, a velocity of the base 
vehicle can also be computed. ",[0022]) 

7) and wherein said track data are utilized to create user information ('The 
stored data of in-vehicle recording device 100 can be used to determine 
whether the vehicle has been operated in excess of legal speed limit or 
whether the vehicle has been driven outside a permissible area", [0022]). 

The difference between claim 26 and D1 is that the track record further comprises 
information related to perpendicular acceleration. Therefore, the claim must be 
considered novel within the meaning of Article 33(2) PCT. 

From this difference, the following technical problem to be solved by the person 
skilled in the art can be formulated as: 

Having registration system for determining a track record of a moving object, how 
to determine in which manner the object is steered and how accurately it 
maintains it's route. 

Neither D1 nor the other documents cited in the international search report reveals 
the perpendicular (or lateral) acceleration as being an important physical factor, 
nor how this acceleration is being obtained. 

Therefore, claim 26 involves an inventive step within the meaning of Article 33(3) 
PCT. The requirements of Article 33(1 ) PCT are met. 

4.2 Independent Claim 1 

The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent claim 1 , which therefore is also considered new and 
inventive. 
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it is apparent that there is e|need for device, a data storing and reporter means, for 
obtaining a track record of 3; moving object. 

in US 5,805,079 a system fid metfiod is presented for monitoring movements and 
performance of a motor vehicle, in Srder to locate it and determine the manner in which it 
is driven. This is solved by evaluating and recording the driving method over a period of 
time. One of the variables tiat is mbnitored is the acceleration or deceleration of the 
vehicle, determined by a se|s?ng nYodule. From the acceleration the location, the speed 
and direction of travel is ca|pulated|lt is however mentioned that the position of the 
vehicle may be determined jjFrom th"| Global-positioning-system (GPS). The operation of 
the system is controlled with' a microprocessor, wherein a separate performance 



analysing computer with a 
process data collected fro 



' logic circuitry and a neural network circuit is provided to 
ie sensing device to analyse how the vehicle is driven. 



Another invention is described in ttik US5,919 f 239-A patent, where a GPC receiver 
obtains GPS signals and aitomaticiblly or manually stores information such as position 
and time of position. The sjjstem inpthis invention sends information from system/device 
to computer in a control uni|where|a track record can be created. A similar device has 
been described for airplanel in JP |0035593. A tracking recorder for three-dimenstional 
positioning utilises GPS coordinates and calculates from these coordinates variables 
such as latitude, longitude |nd altitfde. These informations can be used afterwards to 
show the flight route. 



I 



US 2002/029109 A1 discloses s sy stem for recording positional and operational data of 
a vehicle including a GPS ricelv erand a storage means for GPS data. The stored data 
may comprise parameters sich a s velocity and distance travelled, as well as supervision 
of a moving object with regard to a Imree-dimensional frame set. 

The problem with the above|Wsterr|s is how complicated they are and the lack of real 
time processing and commtahication of collected and calculated data obtained and 
processed by these system!. For example, these systems do not utilize the GPS 
coordinates in order to detejpiine vfriables such as the acceleration and.the centripetal 
a cc e l o rationperpendicular acceleration which is important for determining in which 
manner a moving object is steered ind how accurately it maintains ifs route. 

Description of the invention I % 

It is an object of the present|inventi|n to provide a simple method and a low cost and 
compact system for obtaining a track record of a moving object, and thereby reducing 
accident rate. It is a further |bject of the present invention to provide a method and a 
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j system for utilization as a data collection, processing and a reporter system for moving 

« 

i objects such as aircrafts and ships. This system uses GPS coordinates and real time 
processing of for monitoring and reporting the objects position as well as other physical 
parameters, such as speed; acceleration and centripetal acceleration of the moving 
object 

[According to the first aspect, the present invention relates to a. method for determining a 
| track record of a moving object by determining at least one characteristic properties of 
jthe object, said method comprising: 

! 

! 
| 

j - receiving at least three Global-Positioning-System (GPS) coordinates, each of 
the coordinates comprising the current position of the moving object and the 
j current time, at which the moving object is at the current position, 

| - storing said coordinates data in a storage means, 

- utilizing the at least three coordinates for determining said plurality of 
characteristic properties of the moving object, 

and thereby obtaining a track record for the moving object, wherein the track record 
comprises information related to: 

direction of movement 

- " velocity 

- perpendicular acceleration 

and wherein said track record data is utilized to create user information. 

Preferably, the coordinates data are stored as at least one data package comprising one 
timestamp coordinate point as a reference point for said at least one data package, the 
timestamp giving the absolute position and absolute time of the moving object, and a 
plurality of coordinate data points as a deviation from the timestamp coordinate point. As 
an example the data package consists of 28 GPS coordinates points, including the GPS 
itimestamp coordinate point The number of data in each package is however not 
essential. The timestamp point requires much space because of all the information, i.e. 
the exact location (global) and the exact time. The additional points in the data package 
use however the timestamp as a reference point, and therefore instead of giving the 
exact position and the exact time of each coordinate point, which is very space 



Empf.zeit:04/06/2004 13:43 



f 13:53 FAX 5400201 A&P ARNASON - LOGOS -» EPO 



demanding, the deviation from the timestarnp is used and stored. This minimizes the 
memory required for storing each data point. Accordingly, each data package may be 
regarded as one coordinate system) with thetimestamp as the reference point. By using 
a plurality of such data package, and therefore defining a new timestarnp point, the 
5 errors are minimized, due to the fact that the deviation from these reference points are 
being registered and stored, and nc[t the absolute GPS-coordinate points. 

In one embodiment the stored GPSv coordinates data is transmitted to a computer 
system to a receiver side that is provided with a computer program for determining said 

10 at least one characteristic property 'of the moving object This transmission may be a 
wireless transmission, such as through a satellite system or telephone network or the 
transmission may be through plugging the system to a computer system. In another 
preferred embodiment said characteristic property of the moving object may be 
determined and optionally stored prior to transmitting the data, whether or not the data is 

15 the GPS coordinates or said characteristic property data or both are transmitted to a 
receiver side, wherein the transmission may be as mentioned above. 

f: 
J. 

y 

Both these embodiments depend op how compact the system is supposed to be. If the 

! V" - 

computer system is on the receiver-side the system may be more compact, such as in 

... ^ 

20 the size range of box of matches. The coordinates data may be stored as at feast one 
data package, the at least one data^package comprising at least one timestarnp 
coordinate point as a reference poift for said at least one data package, the timestarnp 
giving the absolute position and absolute time of the moving object, and a plurality of 
coordinate data points as a deviatidh from the timestarnp coordinate point. This 

25 methodology requires a lot less spabe than conventional methods and is therefore less 
costly. 

The moving object may be a motor running vehicle, wherein the at least one 
characteristic property is at least orib of the following: 



30 



the c e ntrip e ta l a cc e l e rat i o n pferpendicular acceleration of the moving object a^m, J 

the acceleration of the moving object a, 

the velocity of the moving otjjectv, 

the total travelled distance of the moving object s, 
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wherein the velocity database includes information about upper and lower velocity limits 
in certain areas. £ 
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A predetermined upper- and lower limit of the at least one characteristic property may be 
defined, mainly for the track recordf Thus the track record of the moving object may be 
based on the data that exceeds sai| predetermined limits such as the velocit y anek the 
acceleration , both linear or4h eand federal acceleration (perpendicular acceleration or 
centripetal acceleration) to the direction of the moving vehicle c e ntripot a l - accnlprafinn 
The track record may also contain mformation relating to position of the vehicle. These 
predetermined limits may also be Used as a warning signal, indicating when the moving 
object is driven to fast, when the acceleration is to large etc. 

The reading of the first GPS coordinates data may be bound to a minimum velocity of 
the object, i.e. if the object exceeds^a predetermined velocity limit, which may as an 
example be 5 km/hour, the first GP§ data is collected. 

Calculations of other physical (dynsimical) parameters, where the GPS coordinates are 
employed, are also possible. | 

In one embodiment means for obtaining at least one environmental parameter is 
provided, wherein each of said parameters can be associated with a GPS coordinate. 
These parameters could for instance be precipitation, temperature, moisture, wind- 
speed. Under certain circumstances the at least one environmental parameter could 
influence how the upper-and lower fimit of the at least one characteristics property is 
defined. As an example, if weather conditions would change resulting in icing on roads, 
that information could be stored in a database and transformed into a signal resulting in 
a lowered speed limit on the roads in a given area. 

"-: 

■: : 

Jc| 

Accordingly, the track record, whictfmay be coordinates or any of the above mentioned 
physical quantities (characteristic property) are stored and given an exact location with a 
time. The time period in which thes| characteristic properties were determined may be 
based on the time from starting theiutomobile until It is stopped. In one embodiment the 
receiving of the first GPS coordinates may be based on that the automobile is moving 
and exceeds said predetermined limits, if the automobile is under this minimum velocity, 
no data is collected and stored. If trie automobile exceeds this minimum-velocity the first 
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limits, such as velocity upper limit or acceleration upper limit, the event would be 
registered with location and time. 

k 

An example of an application is calculation of additional taxes for diesel automobiles, 
5 such as jeeps, that pollute more th£n many other automobiles. The calculations could be 
based on the following criterion: j. 

• urban driving and * 

• rural driving. $ 

The charging could, as an example; be lower if the automobile is driven in rural areas 
10 than in the city. Therefore, by keeping track of where the automobile was driven, the 
charging per kilometre could be setfaccordingly. 

In another preferred embodiment t^e moving object is an aircraft, wherein the file history 
(the track record) may comprise at feast one of the following: 
15 | 

- Whether or not the aircraft Is inside recommended 3-dimensional geo-fence, 
speed and/or variations ihereof, 
linear acceleration, :? 

eeBtries tal - acc e l era tion perpendicular acceleration J 
20 - altitude and/or variationsfthereof, and 

position, * 

wherein real time processing of said data can be transformed into a signal and obtained 
by a receiver. In this case the receiver would be air-traffic controlleriog. 



The rate of collecting the G PS-coordinates and/or determining the at least one 



characteristic property data of the moving object may be as an example every 0.1-2 
seconds, including 0.5-1.5 seconds!; including 0.8-1.2 seconds, wherein preferably the 
characteristic property data is transmitted to a receiver repeatedly. In the case that the 
30 moving object is an aircraft, this is 6f essential importance so the exact trajectory and 
orientation of the aircraft is determined frequently. The receiver would in this particular 
case bye the air-traffic control. ti 

I - 
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In still another embodiment the system is provided with a means for receiving 
information, such as from air-traffic control, if the moving object is an airplane. This 
information could, as an example, be warnings. In the case the moving object is a motor 
running vehicle, these warnings could indicate when vehicle is outside the range defined 
by the upper and lower limit of the at least one characteristic property. This could, as an 
example, be when the vehicle exceeds the velocity limit. In the case the moving object is 
a ship, the warning could consist of bad weather ahead. 

According to the second aspect, the present invention relates to a registration system for 
determining a track record of a moving object by determining at least one characteristic 
properties of the object, said system comprising: 

- receiving at least three Global-Positioning-System (GPS) coordinates, each of 
the coordinates comprising the current position of the moving object and the 
current time, at which the moving object is at the current position, 
: - storing said coordinates data in a storage means, 

.1 - utilizing the at least three coordinates for determining said at least one 
characteristic properties of the moving object, 

and thereby obtaining a track record for the moving object, wherein the track record 
comprises information related to: 

4 

direction of movement 
velocity 

perpendicular acceleration 
and wherein said track record data is utilized to create user information. 

In one preferred embodiment the system further comprising a transceiver for transmitting 
data from the registration system and/or receiving data. The computer system may be 
located external from the registration system, in the case the size of the system is to be 
minimized. This would be the case if the system would be used in a motor running 
vehicle, such as a car. The powering could be through the electric system of the moving 
object, such as through the cigarette lighter or by providing it with a battery, preferably 
rechargeable. The data would then simply be transmitted from the system to a computer 
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wireless; network system, which may be a satellite system 
apd/or ra^Jio transmitting system and/or mobile telephone 
transmission, or a system based on Blue Tooth technology 
toertiesikre determined. 



If on the other hand the moving object is larger, the computer system could be integrated 
into the system, and not be Jon the receiver's side. If the moving object is an airplane, 
this system can be regarded as aniadditional data storage and processing means 
comprising information relating to at least one of the following data: 

I | 

keeping inside recommended 3-dimensional geo-fence, 
speed and/or variations thereof, 
linear acceleration, \ 

c e ntripeta l ac c e leration berpendicular acceleration 
altitude and/or variations thereof, and 
position, 

wherein real time processing of said data can be transformed into a signal and obtained 
by a receiver. 

In another preferred embodiment the system is provided with at least one sensor for 

i 

determining at least one environmental parameter and associated with a GPS 
coordinate. These paramet4rs may)as an example is precipitation, temperature, 
moisture, wind-speed etc. 



Detailed description 
In the following the present 
-will be described in 
which 



greater -details 



Figure 1 shows an overview 
object, 



nventipn, and in particular preferred embodiments thereof, 
fn connection with the accompanying drawings in .. 



over tfie system for determining a track record of a moving 



Figure 2 shows how received and Calculated data is stored in the system, 
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Figure 3 shows a flow diagrp m of How the downloaded data in the system is pubiished 
through user intervention to - 



amap<bra report, and 



10 



15 



20 



accelerate may be determined frdm an automobile driving in a curvl^ 

Figure 1 shows an overviev^ over trfe system for determining a track record of a moving 
object, where the moving object is a car 2. In this example the car is provided with a 
registration system 3 composing a^lobal-Positioning-System (GPS) with an antenna 
such as ceramic patch, passive antenna for receiving plurality of GPS coordinates from 
a satellrtes 1 and a storage h^eansfor storing said coordinates. These coordinates give 
the position of the car 2 as fell as the time. The system may be powered by plugging , t 
to the electric system of thejcar, U the cigarette lighter. The system may also be 
powered through battery or any othV kind of power source. After collecting a plurality of 
GPS coord,nates. such as after on* driving cycle, the coordinates are transmitted to a 
rece,ver where at least one] characteristic property of the car is determined, transmitting 
the coordinates data by be done manually 5 or through wire.ess communication 7. such 
as through satellites system, telephone network, the Internet or by utilizing Blue Tooth 
technology. On the receiverjside software 8 utilizes the coordinates for calculating at 
least one characteristic property of^he car. which may be the velocity, the total travelled 
d.stance. the acceleration, the c snfrin n tnl n C c o ,o ra t i 0fl per P endic U . ara ^, ara H^ and a|| , 
variations thereof. A track record 9|of the car is obtained comprising information relating 1 
to the dnvng in this driving cycle. As an example the track record shows the tota. 
d.stance in the driving cycled wherejthe speed of the car exceeded a predetermined . 
speed l,mit. and where exactly (with a street name) this event occurred, the speed of the 
car ,n a curve, which is deteYminedffrom the ^^^^^^^^^ . 
acceleration . \ ■ f 

~ I , I 

In another embodiment the U ,eas|one characteristic property of the system may be 
determ.ned during or after collecting a plurality of GPS coordinates points, so that the 
data transmitted to a receiver are ff ».y processed data. One application of this is when 
-mp emenfng the system to, an airplane, where both .the positioning of the airplane as 
well as other characteristic properties are monitored. The receive, in this case the air- 
35 traffic control would receive information relating to if the airplane is inside recommended 
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3-d.mensiona, geo-fence or^ot. thf speed and/or venations thereof, the linear 

"ri^tH' th \ G * t **^^ altitude and/or 

vanahons thereof, and position. Pre ferab.y. the system would be provided with reJeivino 
-~ « signals from, i ? this case, the air-tra ffic control, which co^dT " 

Figure 2 shows how receive 1 * and ja,cu,e,ed data is stored in the system and now a,. 
^<'«^"-.^*fo rt d>an,ov i n g oo J ac,.^ i „a„J„a, 1 ^ a ft * 
sa,e,«e stgna,. g ,vi„ g a ooo^na.a^a movi„ g object A microprocessor 12 ZerobT. 

infl 3 " ""t* A 14 fe — *r oo„,r^ 9 JeP 

mfonnaaon g oes ,n.o «ha memory and how H is packed end agnized The flrmwere 

based on data package system. |E«ry data package comprises a number of 
measurement. First record of data in the package is a full version of the dTta a 
Timestamp (Timestamp ID. ' " ' 



full portion, full date and a full time). 



25 



30 



35 



The rest of data package comes inlets of a predetermined number of measurement* 
and every set ends with a c ecfcsum for data .suability verification. EveZea^ement 

a i " as a refere nce points for the subseauent 

data pomts ,n ma data packige. The timesfamp gl ves the exact posiaon usuaZ 
lastude and ,on glt ude coordinates. jof the object (x r , y T , as we,, as an exa^d!, , . 
year month, day and „me. j*e sufsenuan, data point ,„ this paoka g e" owte 
dev,a„on from these coordinates. , e. to iy „ „ , ^ „ 

on r ■ or H* ■h-*-* « * - * - *. ^psed to „ :; 

from «,. Th,s devabon mayjalso b. ,„e deviation ta the adjacent GPS-ooordinate L 
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Accordingly each increment package with three increment elements require only 20 
bytes, versus 20 bytes for only oneplmestamp coordinate point. Therefore, if each data 
point in the increment packages would be a Timestamp point instead of increment 
element each increment package foould require 3*20 bytes=60 bytes, instead of 20 
bytes. Therefore the data capacity fn the present system is enlarged. 

The checksum could as well be the^in the second, fourth, fifth etc. increment element in 
the increment package. I 

l V 

I I 

Figure 3 shows a flow diagram of ht>w the data in the system is downloaded to a 
receiver. The raw measure jnent dka in the device's memory is downloaded to the 
system and saved for later processing 22. In this embodiment the data decode 21 is the 
part of the system were data is decided from a raw-data file. The decoded raw data is 
then filtered 23 according to; specified criteria, such as if there is an error in the 

i S 

calculating a characteristic property such as the acceleration is too large, it will not be 
shown, and it can also happjen thafcthe same coordinate point is collected twice, in this 
level all calculations in the at least pne characteristic property of the moving object are 
performed on the decoded Jlata anH filters are applied where needed. The final 
processed data is then stored in a database table 24 and is ready to be used for 
publishing reports and displaying rnaps. Information from this database is published 25 
according to user set criteria 28 an& displayed either on maps 27 or in reports 26. The 
user can, as an example, specify start and end time of reports, maximum or minimum of 
at least one of the moving vphicle'6; characteristics, the duration of a vehicle standstill 



25 and etc. 



Figure 4 shows one embodiment of how the centripetal a cc e l e ratio n peroendicular 
acceleration may be detenrjined from an automobile 30 driving in a curve. A plurality of -» 
GPS coordinates points including t|ie timestamp 31 is shown. All subsequent GPS ' 
coordinate points are, as mentioned earlier, the variation from the timestamp. In this 
example and in a simplified picturejassuming the coordinates are as real coordinates, 
the transversal (T) speed V IT and V, +1(T of the automobile is determined through: 



V' IDA n rw- 
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V,'xir- V((*P + 1) - »(Q j» + (y(ij+ 1) - y(i)f) 

: ii 



(1) 



(2) 



10 



15 



where the travelled distance is the Instance between two points, in this case adjacent 
po,nts utilizing Pythagoreanjtheoref,. The radius R 38 of the curved path, is where the 
vectors n, p 36 and r R1 .„ .perpendicular to the tangent in the two points, intersect 39. 
These two vectors are giveri as: ? 

i 

• I T 

■ 

r ' = ^(0-xT-x(c),y(0-yT-y(c))kndr M ^ X (i+^^ 

: I 

with (xc.yc) as the intersection polnl Using standard vector calculations the intersection 
(xc.yc) 39 is obtained and therefore; the radius R 38. from which the perpendicular 
acceleration is obtained, i.e. : I 

: $ 

'■ £ 

3ceniFV 2 j t -j-/R. u 

r : £ 

Also by summing up the distance between two points, preferably adjacent points by 
us,ng Pythagorean theorem as shp^n in Eqs. (1) and (2) the total travelling distance of 
20 the automobile is obtained. : I 

However in reality, the GPS : coordinates are presented as latitude and longitude 
coordinates. In one preferred embodiment the GPS technology. WGS-84 (World 
Geodetic System 1984) is used. This mode, assumes an ellipsoid with a semi-major axis 
(equatorial radius) a = 6.378.1 37 4 and a semi-minor axis (polar radius) b = 
25 6.356.752.3142 m (defined as 1/f 4 1/298.257223563. where f=(a-b)/a). 

Usually, an agricultural fieldf has relatively small size (with respect to the Earth) and may 
be considered as a flat surface at i particular location on the Earth. Therefore in order 
to convert geographic coordinates into linear units (real coordinates) it is necessary to 
define the distance corresponding fo a 1- change in longitude (F^ and latitude ( Flal ) for 
30 a specfic field location (aveVage geographic latitude <p and height over ellipsoid h) 
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Claims 

1. A method for determining a track record of a moving object by determining at least 
one characteristic properties of the object, said method comprising: 

5 - receiving at least three Global-Positioning-System (GPS) coordinates, each of 

the coordinates comprising the current position of the moving object and the 
current time, at which the moving object is at the current position, 
storing said coordinates data in a storage means, 

utilizing the at least* three coordinates for determining said at least one • 
10 characteristic properties of the moving object, 

and thereby obtaining a track record for the moving object, wherein the track record 
comprises information related to: 

15 - direction of movement . 

velocity 

- perpendicular acceleration * 
and wherein said track record data is utilized to create user information. 

20 

2. A method according to claim 1, wherein the rate of collecting the GPS-coordinates 
and/or determining the at least one characteristic property data of the moving object is in 
the range of 0.01-2 seconds, preferably 0.5-1.5 seconds, and more preferably 0.8-1.2 
seconds. 

25 

3. A method according to claims 1 or 2, wherein the moving object collects the first GPS 
data when its engine is running. 

4. A method according to any of the preceding claims, wherein the collection of the GPS 
30 data is based on starting and shutting down the engine of the moving object. 

5. A method according to any of the preceding claims, wherein the moving object 
collects the first GPS data when it exceeds a predetermined velocity limit. 
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6. A method according to any of the preceding claims, wherein the coordinates data are 
stored as at least one data package, the at least one data package comprising at least 
one tirnestamp coordinate point as a reference point for said at Jeast one data package, 
the tirnestamp giving the absolute position and absolute time of the moving object, and a 
plurality of coordinate data points as a deviation from the tirnestamp coordinate point. 

7. A method according to any of the preceding claims, wherein the at least one 
characteristic property of the object is determined and stored prior to transmitting Xfye 
GPS and characteristic property data to a computer system. 



8. A method according to any of the preceding claims, wherein the track record of the 
moving object for a predetermined time limit comprises at least one of the following data: 
the total distance the automobile has travelled, 
the total time the automobile has been driving, 
15 v - where and/or when said predetermined limits has been exceeded, 
the speed, 
the acceleration, 
\ - the perpendicular acceleration, 
the position, 
20 - the brake distance, and 

at what speed the moving object was most frequently moving. 

9. A method according to any of the preceding claims, wherein the track record 
comprises linking the position and/the time of the moving object to each of the at least 

25 one characteristic property data. 

1 0. A method according to any of the preceding claims, further comprising means for 
obtaining at least one environmental parameter, wherein each of said parameters can be 
associated with a GPS coordinate. 



11. A method according to any of the preceding claims, wherein the at least one 
environmental parameters is such as precipitation, temperature, moisture, or wind- 
speed. 
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12. A method according to any of the preceding claims,, wherein the at least one 
environmental parameters influence how the upper-and lower limit of the at least one 
characteristic property is defined. 

5 13. A method according to' any of the preceding claims, further comprising means for 
transmitting the track record data and optionally the at least one characteristic property 
data through a wireless network to a recipient. 

14. A method according to any of the preceding claims, wherein the GPS coordinates 
10 are transmitted to a computer system on a receiver side. 

15. A method according to any of the preceding claims, wherein the information 
comprise any of the following: 

15 - moving manner, 

- velocity comparison: with a velocity database, 

wherein the velocity database includes information about upper and lower velocity limits 
in Certain areas. ■ 

20 

16. A method according to any of the preceding claims, wherein the at least one 
characteristic property of the object is determined in the computer system subsequently 
after transmitting the GPS data to the computer system and based thereon the track 
record of the moving object; is obtained. 

25 

17. A method according to kny of the preceding claims, wherein the user is the moving 
object. 

1 8. A method according to any of the preceding claims, wherein the at least one 
30 characteristic property dataware transmitted to a receiver repeatedly. 



1 9. A method according to kny of the preceding claims, further comprising means for 
receiving user information from the receiver. 



• 
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20. A method acobrding to any of the preceding claims, wherein the received user 
information from the receiver is a warning signal, indicating when the moving object is 
outside the interval defined by the upper and lower limit of the at least one characteristic 
property. 

21 . A method according to any of the preceding claims, wherein the moving object is a 
motor vehicle. 

22. A method according to claims, wherein the moving object is an airplane. 

23. A method according to claim 22, wherein the track record of the airplane comprises 
at least one of the following-data: 

keeping inside recommended 3-dimensional geo-fence, 
speed and/or variations thereof, 
linear acceleration, 
perpendicular acceleration 
altitude and/or variations thereof, and 
■') - position, 



20 wherein real time processing of said data can be transformed into a signal and obtained 
by a receiver. 

24, A method according to claims 1-20, wherein the receiver is air-traffic controller. 

25 25. A method according to daims 1-20, wherein the moving object is a ship. 

26. A registration system for determining a track record of a moving object by 
determining at least one characteristic properties of the object, said system comprising: 



30 - means forreceiving^at least three Global- Positioning-System (GPS) coordinates, 

each of the coordinates comprising the current position of the moving object and 
the current time, at Which the moving object is at the current position, 
means for storing s^id coordinates data in a storage means, 



FmPf.zeit:04/06/2004 18:27 



!-:973 P. 006 




> 'V$** JI BT*l6 : 32 FAX. 5400201 



A&P ARNASON - LOGOS 



EPO 




23 

- means for utilizing th : e at least three coordinates for determining said at least one 
characteristic properties of the moving object, 

and thereby obtaining a track record for the moving object, wherein the track record 
5 comprises information related to: 

direction of movement 
velocity 

perpendicular acceleration 



10 



and wherein said track record data is utilized to create user information. 

27 A system according to claim 26, further comprising at least one sensor for measuring 
at least one environmental parameter and associate said parameter with a GPS 
15 coordinate. 



20 



25 



28. A system according to claims 26 or 27, further comprising a transceiver for 
transmitting and/or receiving data from the registration system. 

T 

29. A system according to any of the claims 26-28. wherein a computer system is 
located external from the registration system. 

30 A system according to any of the claims 26-29, wherein the data transmitting and/or 
data receiving is performed through a wireless network system. 

31 A system according to claim30. wherein the wireless network is a satellite system 
and/or telephone network and/or radio transmitting system and/or mobile telephone 
system and/or infrared data transmission. 



30 32. A system according to any of the claims 26-31 , wherein 
vehicle. 



the moving object is a motor 



33. A system according to c.aim 32. wherein the registration system is plugged to the 
electnc system of the motof vehicle for powering the registration system. 
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34. A system according to claim 32, wherein the registration system is provided with a 
battery for powering the registration system. 

35. A system according to any of the claims 26-31, wherein the moving object is an 
airplane and the system is an additional data storage and processing means comprising 
information relating to at least one of the following data: 

keeping inside recommended 3-dimensional geo-fence, 

speed and/or variations thereof, 

linear acceleration, 

perpendicular acceleration 

altitude and/or variations thereof, and 

position, 

wherein real time processing of said data can be transformed into a signal and obtained 
by a receiver. 

36. A system according to any of the claim 35, wherein the receiver is air-traffic 
controller. 
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